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We shall deal with the following boundai*y value problem. Determine functions u 1 = a^x.t), Uj, = Ugfx.t), s = s(t), satisfying in
(1) fl = {(x,t) : 0<x<s(t), 0 < t < tJ the system of two differential equations (2) and the boundary conditions U a (x,0) = <p a (x), 0<X<S(0)3S 0 ,
ajs(t),t) =0, 0 < t < T,
g-M = f(t), 0 < t <T, ox lx=0 (6) -A = g(t), 0 < t < T x=s(t)
where the functions ^ (a® 1,2), f, g, and the constants sQ, daj, X are given.
The problem (2) - (7) In our paper we shall chiefly base on the results of G.W.Evans [loc.cit.J , respectively modified, in view of the non-local boundary condition (6) .
The probUem (2) - (7) arises in the theory of diffusion in three component systems (for instance metal alloys [5]). Concentrations of two components are to be determined from the boundary data. Condition (7) results from the law of conservation of mass on the free boundary.
Problem of the similar type was recently considered in 
Integral equations equivalent to the problem (2)-(7)
To establish the existence of the solution of the problem (2)- (7) -785 -After changing the order of integration and remarking that from (7) and (8) 3tt
we get the system According to the suppositions I, V, the determinant of the system (11), (12) is not equal to zero, thus we get from to.3 = P2).
Approximating solutions to the problem (2) -(7)
Let us define i^n , (xtO) = <pa(x), 0 < x <s (n, (0) = sQ (7) is satisfied.
Proof.
Taking into account that u 1 , u 2 satisfy equations (20) we may differentiate equations (13), (14) with respect to t and find that Proof. It is evident that u a (a -1,2) satisfy the differential equations (2) and the boundary conditions (3) -(6) because they satisfy equations (20) - (24) in the limiting case s(t) = lim s* n, (t), with c(t) = lim c* n, (t). n ---oo The fulfilment of the boundary condition (7) was proved in the Lemma 2.
It remains to show that the functions u a and s are nonnegative and satisfy conditions 1°, 2° of the definition, and the function c' satisfies the condition 3°« Non-negativeness of the functions u a results from the maximum principle applied to the system (2) transformed into two heat conduction equations [7] . Their other properties are easily proved.
Non-negaiiveness of the function s and condition 3° result from equations (13), (14) and 
The continuity of tine functions s' and c' i^ also evident. The proof of existence of approximate solutions defined by (17), (13) and of their convergence does not differ essentially from that of G.W. Svans [2] and from the general principles of the method of successive approximations. This results from the fact that the type of equations (13), (14), is the same as the type of the equation obtained by G.W.ivans.
Thus we can formulate the following Theorem.
If the assumptions I -V are satisfied, then there exists for sufficiently small t a soluticu of the problem (2) - (7) in the sense of definition formulated in part II.
